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1
COMPRESSOR DIFFUSER

BACKGROUND OF THE INVENTION

The subject matter disclosed herein relates to gas turbine
compressor diffusers and, more particularly, to compressor
diffusers with combustor supports.

Current engine and rig test data on existing gas turbines
shows that flow energy losses within a compressor discharge
case (CDC) at an axial location downstream from the com-
pressor diffuser are an important factor i gas turbine effi-
ciency and output. For new engine designs, traditional con-
trols and apparatuses for mitigating these losses have been
tound to add length to the CDC. Unifortunately, these controls
increase a complexity of the mechanical design of the gas
turbine, as a whole, and add product costs to the gas turbine.

In addition, these controls and apparatuses may be com-
bined with the use of multi-passage diffusers. However, the
use of such multi-passage diffusers requires extensive casting,
and machining operations that also add to the overall product
COsts.

BRIEF DESCRIPTION OF THE INVENTION

According to one aspect of the invention, a diffuser for a
turbine engine, including an annular casing to seal compres-
sor discharge air and struts attached to the casing to delimit an
annular array of intra-strut regions, 1s provided and includes a
ring portion, including a ring shaped annular body with a
forward face disposed on a forward side thereotf, the ring
portion being supportable by one or more of the struts, and a
splitter portion, including a ring shaped annular body with an
alt face disposed on an ait side thereof to mate with the
torward face of the ring portion body, the splitter portion
turther including a lead edge, on a forward side of the splitter
portion body, which i1s extendable into a flow path of the
compressor discharge air to split the tlow path into secondary
tlow paths defined radially outside of and 1nside of the splitter
portion body.

According to another aspect of the invention, a diffuser for
a turbine engine, including an annular casing to seal compres-
sor discharge air and struts attached to the casing to delimit an
annular array of intra-strut regions, 1s provided and includes a
ring shaped annular body, which 1s supportable at an aft side
thereol by one or more of the struts, the ring shaped annular
body including a lead edge, on a forward side thereof, which
1s extendable 1nto a tlow path of the compressor discharge air
to split the flow path 1nto secondary flow paths defined radi-
ally outside of and 1nside of the ring shaped annular body and
the lead edge.

According to yet another aspect of the invention, a diffuser
for a turbine engine, mcluding an annular casing to seal
compressor discharge air and struts attached to the casing to
delimit an annular array of intra-strut regions, 1s provided and
includes a ring shaped annular body, supportable at an aft side
thereot by one or more of the struts, and including a lead edge,
on a forward side of the annular body, which 1s extendable
into a tlow path of the compressor discharge air to split the
flow path into secondary flow paths defined radially outside
of and 1nside of the ring shaped annular body and the lead
edge, and a supporting assembly, disposed on the ring shaped
annular body within an intra-strut region, and on which a
combustor assembly 1s supportable.

These and other advantages and features will become more
apparent from the following description taken 1n conjunction
with the drawings.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter, which 1s regarded as the invention, 1s
particularly pointed out and distinctly claimed 1n the claims at
the conclusion of the specification. The foregoing and other
teatures, and advantages of the ivention are apparent from
the following detailed description taken 1n conjunction with
the accompanying drawings in which:

FIG. 1 1s a rear perspective view of a compressor discharge
casing and a diffuser in accordance with embodiments;

FIG. 2 1s forward perspective view of a compressor dis-
charge casing and a diffuser 1 accordance with embodi-
ments;

FIG. 3 1s a side sectional view of the diffuser annular body
of FIGS. 1 and 2;

FIG. 4 1s a perspective view of a splitter portion of the
diffuser of FIGS. 1-3;

FIG. 5 15 a rear perspective view of a compressor discharge
casing, a diffuser and supporting assemblies 1n accordance
with embodiments; and

FIG. 6 1s a side sectional view of a compressor discharge
casing, a diffuser and a combustor assembly supported on the
diffuser 1n accordance with embodiments.

The detailed description explains embodiments of the
invention, together with advantages and features, by way of
example with reference to the drawings.

DETAILED DESCRIPTION OF THE INVENTION

With reference to FIGS. 1-6, a diffuser 10 1s provided for
use 1n a turbine engine 1. The turbine engine 1 may 1nclude a
rotor that rotates about a centerline thereof, a compressor
section upstream of the diffuser 10, which compresses inlet
air and discharges hot compressor discharge air, an annular
compressor discharge casing (CDC) 20, which seals the com-
pressor discharge air from the rotor and a set of struts 30, and
which includes wall surfaces 21 and 22 that delimait a region
through which the hot compressor discharge air 1s able to
tlow.

With reference to FIGS. 1 and 2, each of the struts 30
includes opposing forward and aft ends. The ends are each
attached to the CDC 20 such that each of the struts 30 1s
substantially aligned with a longitudinal axis of the rotor and
with the struts disposed at substantially regularly spaced cir-
cumierential locations. In this way, the struts 30 delimit an
annular array of intra-strut regions 40. A can-annular array of
combustor assemblies 110, which are receptive of the com-
pressor discharge air for combustion operations, may be sup-
ported on portions of the diffuser 10 in these intra-strut
regions 40, as will be described below.

With retference to FIG. 3, the diffuser 10 includes the wall
surfaces 21 and 22, a ring portion 50 and a splitter portion 60.
The ring portion 50 includes a ring shaped annular body 51
and forward and aft faces 53 and 52, which are disposed on
opposing forward and aft facing sides of the annular body 51,
respectively. The ring portion 30 1s supportable by one or
more of the struts 30. Support for the ring portion 50 may be
generally provided by way of a connection between the strut
30 and the aft face 52, although other components of the ring
portion 50 may also have connections to the strut 30.

With reference to FIG. 4, the splitter portion 60 includes a
ring shaped annular body 61 and an aft face 62, which 1s
disposed on an ait surface of the splitter portion body 61. The
alt face 62 of the splitter portion 60 may be mated with the
forward face 53 of the ring portion such that the ring and
splitter portions 50 and 60 cooperatively form a singular
ring-shaped structure.
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The splitter portion 60 turther includes a lead edge 70. The
lead edge 70 1s formed at an intersection of first and second
forward faces 71 and 72 of the splitter portion body 61. The
faces 71 and 72 are tapered toward one another in the
upstream tlow direction. With the ring portion 50 supported
by the struts 30, the lead edge 70 1s extendable 1nto a flow path
80 of the compressor discharge air. The diffuser 10 1s thereby
configured to split the flow path 80 into secondary flow paths
81 and 82, which are defined radially outside of and inside of
the diffuser 10 and between faces 71 and 72 and wall surfaces
21 and 22, respectively. That 1s, the secondary flow paths 81
and 82 are at least initially radially divergent while they may
terminate downstream at combustor assemblies 110 to be
described below.

The diffuser 10 may be provided as a single component or
as multiple diffusers 10 that are each structured substantially
as described above. Where the diffuser 10 1s provided as
multiple diffusers 10, each individual diffuser 10 1s indepen-
dently supported on at least one individual strut 30. Of course,
it 1s to be understood that still other configurations for the
diffuser 10 are possible and that, for example, each individual
diffuser 10 may be supported on two or more struts 30. Where
the diffuser 10 1s formed of multiple components, such as
upper portion 65 and lower portion 66, the components may
be conjoined by bolts 67 at joint(s) therein. Seals or battles to
prevent or control air leakage between the components may
also be employed.

The ring portion 50 1s integrally coupled to the struts 30.
That 1s, the ring portion 50 may be cast or otherwise suitably
tformed along with the struts 30 and the CDC 20. The splitter
portion 60, on the other hand, may be formed by a separate
machining process and later mated with the ring portion 50.
As such, the faces 71 and 72, which are to be substantially
smooth, can be machined with a high degree of precision.
With this said, 1t 1s understood that the splitter portion 60 may
be formed mtegrally with the ring portion 50, the struts 30 and
the CDC 20 as long as processing tolerances can be main-
tained with a high degree of precision, and as long as
mechanical stresses are acceptable. Once the splitter portion
60 and the ring portion 50 are formed, the splitter portion 60
1s coupled to the ring portion 50. Mechanical connectors,
such as axial bolts 90 or some other type of suitable fastening
clement, may serve to provide for this coupling.

With reference to FIG. 5, the diffuser 10, with the construc-
tion described above, 1s supported on one or more of the struts
30 and splits the flow path 80 of the compressor discharge air.
In an additional configuration, combustor assemblies 110 are
supported by atleast one of the ring portion 50 and the splitter
portion 60 of the diffuser 10 1n a can-annular array of com-
bustor assemblies 110. Here, each individual combustor
assembly 110 1s supported on a radially outward portion of at
least one of the ring portion 50 and the splitter portion 60 and
within an intra-strut region 40.

With reference to FIG. 6, a supporting assembly 100 pro-
vides for the support of each combustor assembly 110. The
supporting assembly 100 includes a pad 101 and a bracket
102. The pad 101 1s coupled to at least one of the ring portion
50 and the splitter portion 60. The bracket 102 1s coupled to
the pad 101 and may be bullhom-shaped. In this way, the
bracket 102 may include lateral wings along which sliding
attachments for attachment to the combustor assembly 110
are disposed. Here, the sliding attachments maintain the sup-
port for the combustor assembly 110 during thermal expan-
s10n or contraction.

While the invention has been described 1n detail 1n connec-
tion with only a limited number of embodiments, it should be
readily understood that the invention 1s not limited to such
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4

disclosed embodiments. Rather, the invention can be modi-
fied to incorporate any number of variations, alterations, sub-
stitutions or equvalent arrangements not heretofore
described, but which are commensurate with the spirit and
scope of the mvention. Additionally, while various embodi-
ments of the invention have been described, 1t 1s to be under-
stood that aspects of the invention may include only some of
the described embodiments. Accordingly, the invention 1s not
to be seen as limited by the foregoing description, but 1s only
limited by the scope of the appended claims.

The invention claimed 1s:

1. A diffuser for a turbine engine, including an annular
casing to seal compressor discharge air and struts attached to
the casing to delimit an annular array of intra-strut regions,
the diffuser comprising;

a ring portion, including a ring shaped annular body with a
forward face disposed on a forward facing side thereof
and an ait face disposed on an aft facing side thereof, the
forward and aft facing sides opposing one another and
the ring portion being supportable by an integral con-
nection between one or more of the struts and the aft
face; and

a splitter portion, including a ring shaped annular body
with an aft face disposed on an ait side thereof to mate
with the forward face of the ring portion body, the split-
ter portion further including:

a lead edge, on a forward side of the splitter portion body,
which 1s extendable 1nto a flow path of the compressor
discharge air to split the flow path into secondary tlow
paths defined radially outside of and 1nside of the splitter
portion body.

2. The diffuser according to claim 1, wherein at least one of
the ring portion and the splitter portion 1s formed of plural
segments.

3. The diffuser according to claim 1, wherein the ring
portion 1s integrally coupled to the struts.

4. The diffuser according to claim 1, wherein the splitter
portion 1s coupled to the ring portion.

5. The diffuser according to claim 1, wherein the splitter
portion 1s mechanically connected to the ring portion.

6. The diffuser according to claim 1, wherein the splitter
portion comprises upper and lower portions.

7. The diffuser according to claim 6, further comprising
mechanical connectors to conjoin the upper and lower por-
tions.

8. The diffuser according to claim 1, further comprising a
supporting assembly on which a combustor assembly 1s sup-
portable.

9. The diffuser according to claim 8, wherein the support-
ing assembly 1s disposed on at least one of the ring portion and
the splitter portion within an intra-strut region.

10. The diffuser according to claim 8, wherein the support-
ing assembly comprises a pad coupled to the at least one of the
ring portion and the splitter portion.

11. The diffuser according to claim 1, wherein the lead
edge comprises substantially smooth faces tapered toward
one another 1n a radial direction.

12. A diffuser for a turbine engine, including an annular
casing to seal compressor discharge air and struts attached to
the casing to delimit an annular array of intra-strut regions,
the diffuser comprising:

a ring shaped annular body having an aft face at an aft
facing side thereot, which 1s supportable by an integral
connection between one or more of the struts and the aft
face, the ring shaped annular body including:

a lead edge, on a forward facing side thereof, which 1s
opposed to the aft facing side and 1s extendable nto a
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flow path of the compressor discharge air to split the tlow
path into secondary flow paths defined radially outside
of and 1nside of the ring shaped annular body and the
lead edge.

13. The diffuser according to claim 12, further comprising
a supporting assembly, disposed on the ring shaped annular
body within an intra-strut region, and on which a combustor
assembly 1s supportable.

14. The diffuser according to claim 13, wherein the sup-
porting assembly comprises a pad coupled to the ring shaped
annular body.

[

15. A turbine engine comprising the diffuser of claim 13, a
compressor to discharge the compressor discharge air and the
combustor assembly, which 1s receptive of the compressor
discharge air from the secondary flow paths, and which 1s
supported on the supporting assembly.

16. The turbine engine according to claim 15, wherein the
diffuser 1s plural 1n number.

[

17. A turbine engine comprising the diffuser of claim 12, a
compressor to discharge the compressor discharge air and a
combustor assembly, which is receptive of the compressor
discharge air from the secondary tlow paths.
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18. The turbine engine according to claim 17, wherein the
diffuser 1s plural 1n number, with the plural diffusers disposed
in parallel with one another.

19. A diffuser for a turbine engine, including an annular
casing to seal compressor discharge air and struts attached to
the casing to delimit an annular array of intra-strut regions,
the diffuser comprising:

a ring shaped annular body having an aft face at an aft
facing side thereot, supportable an integral connection
between one or more of the struts and the aft face, and
including a lead edge, on a forward facing side thereof,
which 1s opposed to the aft facing side and 1s extendable
into a tlow path of the compressor discharge air to split
the flow path 1nto secondary flow paths defined radially
outside of and 1nside of the ring shaped annular body and
the lead edge; and

a supporting assembly, disposed on the ring shaped annular
body within an 1ntra-strut region, and on which a com-
bustor assembly 1s supportable.

20. The diffuser according to claim 19, wherein the sup-

porting assembly comprises a pad coupled to the at least one
of the ring portion and the splitter portion.
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